Toxic pollutants are metabolic poisons that can seriously injure or destroy the photosynthetic organisms upon which the food chain depends. Since microalgae play a key role in marine ecosystems, marine microalgae are proposed as excellent bio-indicators of pollution due to their high sensitivity, which can give warning of the toxic effects of chemicals sooner than any other species. The aim of this work concentrated on the effect of different concentrations of the antifouling biocide (Irgarol 1051) on growth and chlorophylls content (as an essential metabolite) of the two marine unicellular green algae Chlorella salina and Dunaliella bardawil that usually used in fish feeding. The growth of the wall-less Dunaliella bardawil was more sensitive to Irgarol 1051 than the walled cells Chlorella salina, although the concentrations used were greatly different. The product of photosynthesis in the two algal species greatly affected since in the presence of Irgarol 1051, a serious destructive effect was observed. The cell wall appeared to play a significant role in protecting the organism against toxicity of the antifouling agent either by adsorption or degradation. The strength of toxicity depends mainly on the concentration of the antifouling agent, the length of culturing period and the type of organism tested.
Introduction
The term biofouling is commonly employed to distinguish the undesirable ac- However, antifouling of boats and ships is not a new concept. In the ancient periods, the civilization specially the navy people used different methods to prevent fouling. By the advent of time, the antifouling paints began to develop [1] .
These paints considered to be the only really successful method in the use of antifouling paints but under a controlled manner. It is generally admitted that the prevention of fouling growth is obtained by the controlled release of bioactive molecules (booster biocides) from paint coatings. In the late 1950s and early 1960s, a new formulation using tributyltin (TBT) proved to be excellent in the prevention of fouling. By time another compounds were introduce to restrict the use of TBT, these compounds have been termed (booster biocides). The most used booster biocides were: TBT, diuron, Irgarol 1051, dichlofluanid, chlorothalonil and Sea-Nine 211. The herbicide Irgarol was introduced after prohibition of using TBT as antifouling agent in 2008 [2] .
The sensitivity and response of microalgae to booster biocides compounds varies from species to species, however very little information is available on the uptake of Irgarol and degradation by microalgae. Herbicide Irgarol 1051 (2-methylthio-4-terbulylamino-6-cyclopropylamino-s-triazine) is now widely distributed through European coastal waters. Irgarol 1051 has also been showed to be very toxic to growth of fresh water and marine microalgae [4] [5] . Occurrence of Irgarol has been widely reported in coastal waters of many countries [6] [7] [8] [9] . Irgarol 1051 was firstly reported as an aquatic contaminant since 1993 in the Mediterranean [10] . Diuron and Irgarol 1051 are widely used antifouling booster herbicides to control the growth of redundant algae on submerged structures. They pose serious threats to the marine ecosystem especially on the non-target algal species which is of serious environmental concern [11] . Algal cells are able to produce specific molecules or to increase specific enzyme activities in response to stress caused by the presence of substances that are toxic to them [12] . Therefore, with the appropriate tools, these organisms can be used in the design of better "early warning systems" of pollution in the environment, Marine microalgae are proposed as excellent bio-indicators of pollution due to their high sensitivity, which can give warning of the toxic effects of chemicals 
Materials and Methods
The biological materials chosen in this paper were the axenic unicellular green algae, Dunaliella bardawil and Chlorella salina obtained from Botany Department, Faculty of Science, Alexandria University. The basal medium for Chlorella salina and Dunaliella bardawil was used in this work described by [14] and pH was adjusted at 7.5 for both organisms. The axenic cultures of Chlorella salina and Dunaliell bardawil were grown each in 50 ml of the selected Growth measurement: The growth of the investigated algae was determined every couple days by cell count and growth rate, cell count using the hemacytometer. The growth rate (number of division/day) was calculated by using the formula proposed by [16] : R = (3.322/(t 2 -t 1 ) × (log N 2 /N 1 ), where: 3.322 = growth constant., t 1 = time at the beginning of the experiment., t 2 = time at the end of the experiment., N 1 = Number of cells/ml culture at t 1 ., N 2 = Number of cells/ml culture at t 2 · Chlorophylls estimation: The spectrophotometer method is the simplest method for estimating chlorophyll "a" and "b" according to the equation of [17] :
Chlorophyll "a" (mg•l The detrimental effects were clearer for Dunaliella bardawil than for Chlorella salina. So, the foregoing experiments were conducted under different separate concentrations for Chlorella salina and for Dunaliella bardawil. Table 1 & Table 2 represent the effect of different concentrations of Irgarol 1051 (μg/L) on growth of Chlorella salina and Dunaliella bardawil respectively. The first experiment was conducted at concentrations 100.0, 75.0, 50.0 and 25.0 µg/L for Chlorella Table 3 & Table 4 show the growth parameters of Chlorella salina and Dunaliella bardawil which Figures 3-6 . However [21] found that Irgarol 1051 inhibit growth of Dunaliella tertiolecta at concentration higher than 0.8 µg/l and at concentration 3.0 µg/l, the compound killed almost all the cells. [22] revealed that, sensitivity and response of microalgae to booster biocides varies from species to species, size of the cell wall composition, consequently some species appeared to be resistant to booster biocides and posses the ability to accumulate and/or degradate these compounds. The same results were also obtained in our work. The growth of the wall-less Dunaliella bardawil was more sensitive to Irgarol than the walled cells Chlorella salina, although the concentrations used were greatly different. [23] found that, irgarol concentrations in estuaries and coastal ecosystems can reach levels representing environmental risk to populations of micro-algae. The stress effect of booster biocides on growth of algae may be due to the metals found in this compound which cause inhibition of normal cell division [24] . Also, [25] division. This is in agreement with studies of [26] who suggested that at low concentrations of some antifouling agent, cultures of some algae included Dunaliella tertiolecta were killed within 2 days. [27] reported that, low concentrations of the tested antifouling agent caused reduction in growth of Nannochloropsis oculata. This coincide with results obtained for growth of Spirulina [28] [29].
[30] found that, irgarol 1051 was more toxic than diuron and caused growth inhibition assay with the marine algae Skeletonema pseudocostatum.
Chlorophylls Content
It It is clear also from the data recorded in Table 5 In correlation with these results it is clear that, the toxic effect of Irgarol 1051 in Dunaliella bardawil is more prominent than that in case of Chlorella salina.
This could be observed from the results obtained in Table 6 Chlorophyll "a" content in Dunaliella bardawil, was lower than those reported [36] for Dunaliella salina. However, chlorophyll "a" and "b" content in both organisms greatly affected under the stress effect of the tested concentrations of Irgarol. The normal ratio between the concentration of chlorophyll "a" and "b" (3:1) greatly differed under the stress effect of Irgarol. The results cleared also that, the percent of decrease in the total chlorophylls differed according to the concentrations used, period of culturing and type of the organism, this is cleared in Figure 7 and Figure 8 . These results are in harmony with those obtained by [37] , represented that, the photosynthetic health of tetraselmis suecica is reduced by 50% with Irgarol 1051 present at concentration between 0.14 and 1.39 µg/l then growth of the alga is stopped completely. [38] [39] represented that, Table 5 reduction in chlorophyll content with reduced growth rate is due to decrease in photosynthetic rate. [40] [41] [42] regarded that, the antifouling boostering agent Irgarol 1051 is a strong inhibitor of photo system II (PSII) with high efficiency (toxicity) toward algae.
Conclusions
The effect of different concentrations of Irgarol 1051 on the two tested organisms This work clears that water polluted by the booster biocide Irgarol 1051 which leached out from the antifouling paints will cause high pollution rate in marine environment which leads to cause weak in growth, damage or death of the several phytoplankton species that considered to be the essential base of fish food chain. There is a need to develop a non-toxic control of fouling growth to prevent damage to marine ecosystems due to pollution arising from antifouling compounds.
